Keywords: auditory perception automated training paradigm goenogo neuroethology operant discrimination songbird Taeniopygia guttata zebra finch Laboratory training and testing of auditory recognition skills in animals is important for understanding animal communication systems that depend on auditory cues. Songbirds are commonly studied because of their exceptional ability to learn complex vocalizations. In recent years, mounting interest in the perceptual abilities of songbirds has increased the demand for laboratory behavioural training and testing paradigms. Here, we describe and demonstrate the success of a method for auditory discrimination experiments, including all the necessary hardware, training procedures and freely available, versatile software. The system can run several behavioural training and testing paradigms, including operant (goenogo, stimulus preference and two-alternative forced choice) and classical conditioning tasks. The software and some hardware components can be used with any laboratory animal that learns and responds to sensory cues. The peripheral hardware and training procedures are designed for use with songbirds and auditory stimuli. Using the goenogo paradigm of the training system, we show that adult zebra finches, Taeniopygia guttata, learn to recognize and correctly classify individual female calls and male songs. We also show that learning the task generalizes to new stimulus classes; birds that learned the task with calls subsequently learned to recognize songs faster than did birds that learned the task and songs at the same time. Ó
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The sensory and perceptual functions of the auditory system can be investigated by measuring behavioural responses to sounds. Among nonhuman animals, sound processing and perception are of particular interest in birds because many species communicate using complex vocalizations and show the rare capability of vocal learning (Doupe & Kuhl 1999; Dooling et al. 2000; Brenowitz & Woolley 2004; Dooling & Lohr 2006) . Songbirds that learn to produce and recognize complex vocalizations are commonly used in laboratory studies of natural sound processing, vocal learning and vocal motor production (Williams 2008) . Laboratory studies examining the role of vocalizations in reproductive behaviour also commonly use songbirds because of the importance of song in sexual competition and mate choice (Hauber et al. 2010) . A history of auditory training and testing techniques using small birds exists (Hulse 1995; Dooling et al. 2000) , but the increasing popularity of the songbird for studying the perception of learned vocalizations suggests that an automated, well-described and fully tested method for training and testing small birds on auditory recognition tasks will facilitate studies investigating vocal perception.
Songbirds offer several practical advantages to the study of vocal communication. Many species can be bred and reared in captivity, allowing for highly controlled developmental manipulations, detailed analyses of behavioural development and comparisons across species. Some species develop rapidly (<100 days), allowing laboratory experiments to be conducted throughout the life span of an individual and across generations (Campbell & Hauber 2009; Feher et al. 2009 ). Furthermore, behavioural and neurophysiological experiments can be combined; the neural circuits that control song processing, learning and production are well described (Nordeen & Nordeen 2008) .
The zebra finch, Taeniopygia guttata, an Australian estrildid finch, is the most commonly studied songbird in the laboratory (Williams 2008; Warren et al. 2010) . Only males sing and use their songs to court females (Zann 1996) . Females use the acoustic properties of male songs for mate selection (Forstmeier & Birkhead 2004; Spencer et al. 2005; Boogert et al. 2008; Holveck & Riebel 2007 , 2010 . Males and females also produce calls, which are learned in males but not in females (Vicario 2004; Vignal et al. 2004 Vignal et al. , 2008 
